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Abstract: Plants have a very important role in natural medicine because of their composition rich in 
vitamins, minerals, antimicrobial and immunomodulatory compounds. Since antibioresistance to some 
antibiotics used in current therapy in human medicine and veterinary medicine is nowadays a major 
problem, researches have searched for alternative methods of replacement or combination of 
antibiotics with different plant extracts with antimicrobial and/or immunomodulatory effect. This 
experiment was designed to evaluate the comparative antimicrobial effect of aqueous extracts of aloe 
(Aloe vera) and goji berries (Lycium barbarum) on some species of bacteria and fungi. We used for 
this experiment five kinds of aqueous extracts of aloe vera (two extracted from the for six months old 
plant, two from a 4 years old plants and a standard commercially available aqueous extract). Five 
types of aqueous extracts of goji fruit (1/1 goji soak, total aqueous extract, fruit centrifuged 
supernatant, fruits supernatant filtered through 0.2μm Millipore and watery sediment from plant 
mortar) were also tested. Four kinds of microorganisms including Gram-positive bacteria 
(Staphylococcus aureus ATCC 6538P), Gram-negative bacteria (Escherichia coli ATCC 10536, 
Pseudomonas aeruginosa ATCC 27853) and fungi (Candida albicans ATCC 10231) were used for 
determining the sensitivity. Testing was done by disc diffusion method with some changes according 
to the tested compounds. The interpretation of disk diffusion test revealed that Aloe vera extracts had 
inhibitory effect only on the strains of Staphylococcus aureus ATCC 6538P, the effect being stronger 
for total extract (100%) as well as for standardized extract. The growth of Escherichia coli ATCC 
10536 strain, was increased instead of being inhibited. On Candida albicans ATCC 10231 strain, only 
standardized extract had a good inhibitory effect. Regarding the antimicrobial effect of aqueous 
extracts of goji fruit we found a weak inhibitory effect, however, observing a strong inhibitory effect 
on E. coli strain. This study demonstrated that aqueous extracts of aloe and goji have antimicrobial 
effect, which depends on the concentration of the extract and the type of microorganism tested. The 
results can represent a prospect into the use of these extracts as substitutes for antibiotics or along with 
antibiotics and may have practical applications in medicine, cosmetics and food industry. 
 





Traditional medicine practiced for thousands of years used and still uses plants in a 
substantial proportion. This is recognized and developed in some countries where the 
plants are an important source of antimicrobial treatment of various diseases. It seems that 
only about 20% of the world's plants were tested regarding their content, biological and 
pharmacological properties, and a large number of substances with antibiotic effect 
available on the market are obtained from natural and semi synthetic sources [Mothana 
and Linclequist, 2005]. The use of plant extracts with pharmacological effects is 
frequently used and this is consistent with the World Health Organization that suggests 
plants as the best source to obtain a large variety of drugs [Thiruppathi et al., 2010; Santos 
et al., 1995]. Lately plants extracts are used based on their scientific proof of 
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pharmacologic effect used in therapy. Most studies are focused on crude plant extracts 
[Thiruppathi et al., 2010, Reddy et al., 2006; Atefl and Erdo, 2003, Edro, 2002]. 
Aloe vera is a perennial succulent and drought resistant plant. The leaves have a rigid 
lance looking interior containing a mucilaginous gel. The leaves contain more water to 
withstand long periods of drought. The gel contains 99.3% water and 0.7% of solid 
components carbohydrates and other compounds [Foster, 1999].  
The extract of Aloe as a laxative is used in the treatment of hemorrhoids, the 
stimulation of the immune system for the treatment of acute pancreatitis, in the treatment of 
microbial diseases, as well as analgesic [Davis, 1997, Green, 1996; Kahlon et al., 1991; 
Sheets, 1991]. Aloe plants contain various compounds and vitamins such as vitamin D, 
vitamin A, vitamin C, vitamin F, vitamin B, vitamin B2, vitamin B3, vitamin B12, minerals, 
enzymes, sugars, phenol compounds, lignin, saponins, sterols, amino acids [Coats, 1979]. 
 Goji (Lycium barbarum , Solanaceae ) is a traditional food and medicine in East Asia 
and more recently in Europe and North America. Many products are marketed under the name 
of Goji in health food stores. The fruit can be eaten such as or can be found in products such 
as yogurt , is also a popular ingredient in Chinese cuisine as well as a medicinal plant mainly 
in China and Asian countries [Potter, 2010]. Polysaccharides are the most important 
components of fruit in terms of quantity (arabinose , glucose, galactose , mannose, rhamnose , 
xylose and/or galacturonic acid). The second part is represented as the amount of carotenoid 
compounds. Zeaxanthin dipalmitate is the predominant constituent compound with 56 % of 
total carotenoids [Potter and Hamburger, 2010]. The fruits contain many vitamins like 
riboflavin, thiamine, ascorbic acid [Qi et al., 1986, Toyoda - Ono et al., 2004]. Flavonoids are 
also major components (aglycones myricetin, quercetin, and kaempferol) [Leet et al., 2007]. 
This paper aims the comparative testing of the antimicrobial effect of aqueous extracts 
of aloe (Aloe vera) and goji berries (Lycium barbarum) on some species of bacteria and fungi. 
 
MATERIALS AND METHODS 
 
The experiment was performed in the Laboratory of Microbiology, Faculty of 
Veterinary Medicine Cluj-Napoca during April-May 2012. 
Collection of Plant Material. Plants for the experiment were commercially 
available, Aloe vera plant itself and goji berries as dried fruits. In order to obtain extracts 
of aloe, plants have been used in two age groups, namely the first group represented by 
the young plants and plants grown for 6 months to 4 years. Aloe extracts were obtained 
after cold extraction from leaves peeled in advance for both types of plants. Two types of 
extracts were performed for each category of aloe extract (total extract (A1 and A2) and 
50% saline extract (A3 and A4). Ȋn total were tested four plant extracts obtained in the 
laboratory and a standardized extract with 98.55 Aloe vera gel (A5). To obtain goji fruit 
extracts, the fruits were rehydrated 24 hours before use. Later, the final extracts were 
obtained by grinding the hydrated fruit, centrifugation and filtration. In the end the 
following components were separated: aqueous extract by maceration (G1), macerate from 
total goji extract (G2), 50% aqueous extract (G3), the supernatant filtered through 
millipore 0.2μm from fruit (G4) and sediment from the aqueous mortar plant (G5). 
Bacterial Strains. Four types of microorganisms including Gram-positive bacteria 
(Staphylococcus aureus ATCC 6538P), Gram-negative bacteria (Escherichia coli ATCC 10536, 
Pseudomonas aeruginosa ATCC 27853) and fungi (Candida albicans ATCC 10231) were used 
for the experiment. The strains were kept in the collection of Microbiology Laboratory of the 
Faculty of Veterinary Medicine Cluj-Napoca. All bacterial strains were grown on Mueller 
Hinton agar (Merck) meat extract, casein, starch, agar, maintained at 37°C for 24 hours. 
Candida strain was grown in Sabouraud dextrose agar-temperature of 28°C for 24 hours. 
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Testing of Antimicrobial Activity. Testing of antimicrobial activity of aqueous extracts of 
aloe (Aloe vera) and goji berries (Lycium barbarum) was done by disc diffusion method in 
compliance with CLSI recommendations with some adaptations. Thus for diffusion was used 
Mueller Hinton agar (Merck) with 5 mm in diameter wells that were cut in the agar similar to 
the disk diffusion test. Each 30 μl was used for each type of extract and the bacteria 
(10
6
CFU/ml suspended in saline) was spread over the agar surface. The plates were maintained 
at 37°C. For Candida, Sabouraud dextrose agar was used and the incubation temperature was 
28°C. The results were interpreted after 24 hours for bacteria and 48 hours for Candida. 
 
RESULTS AND DISCUSSIONS 
 
The results obtained for the antibacterial effect of aqueous extracts of Aloe vera are 
presented in table 1. 
The interpretation of the diffusion test revealed that Aloe vera extracts have better 
effect on strains of Staphylococcus aureus ATCC 6538P, the effect being stronger for total 
extract (100%) as well as for standardized extract. At the same time there was a decreased 
activity against Escherichia coli ATCC 10536. For the strains of Pseudomonas aeruginosa 




Antimicrobial activity of aqueous extracts of Aloe vera using the disk diffusion test 
 
No. Germs tested Diameter of the inhibition area (mm) 
A1 A2 A3 A4 A5 
1.  Staphylococcus aureus ATCC 6538P 6 - 7 - 13 
2.  Escherichia coli ATCC 10536 6 - 6 - 6 
3.  Pseudomonas aeruginosa  
ATCC 27853 
- - - - 6 
4.  Candida albicans ATCC 10231 - - - - 12 
 
 
Zones of inhibition obtained for Aloe vera extracts are lower than those obtained in most 
of the studies in the field [Thiruppathi et al., 2010; Khurram Shahzad et al., 2009, Dilip et al., 
2009], being the best for standard extract followed by staphylococcus strain with 13 mm and 
Candida. Gram negative bacteria tested were resistant to such aloe extract, with a reduced 
inhibitory action of E. coli for standard extracts and concentrates (6 mm) and the strains of 




Antimicrobial activity of aqueous extracts of Goji berries (Lycium barbarum) 
using the disk diffusion test 
 
No. Germs tested Diameter of the inhibition area (mm) 
G1 G2 G3 G4 G5 
1.  Staphylococcus aureus ATCC 6538P - - - - - 
2.  Escherichia coli ATCC 10536 25 23 22 24 25 
3.  Pseudomonas aeruginosa ATCC 27853 - 10 - - 8 




Regarding the antimicrobial effect of aqueous extracts of goji fruit, a low inhibitory 
effect was detected. Thus the strains of Staphylococcus aureus and Candida albicans tested 
were resistant to the extract. The strain of Pseudomonas aeruginosa inhibitory effect was 
found only in case of the total goji extract. Good inhibitory effect was observed for the strain 
of E. coli, with inhibition areas up to 25 mm (Fig 2). The antimicrobial effect of goji fruit in 
case of other research results showed a moderate antimicrobial action on Gram-negative 
bacteria, and low against staphylococci [Madeha Al-Seen, 2011]. 
 
  
Fig. 1. Picture of the antimicrobial effect of Aloe 
vera extracts 
Fig. 2. Picture of the antimicrobial effect of 




This study demonstrated that aqueous extracts of aloe and goji have an degree of 
antimicrobial effect, which depends on the concentration of the extract and the type of 
microorganism being tested. There was a good action of the extracts of Aloe vera on 
Staphylococcus and Goji extracts had a good antibacterial effect on E. coli.  
The results obtained can represent an insight into the use of these extracts as 
substitutes for antibiotics or used along the antibiotics and may have practical applications in 
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